ABSTRACT
It bound reactive derivatives of long-chain fatty acids and binding was specific and associated with significant inhibition of fatty acid uptake. Tissue Kinetic characterization of membrane permeation of longchain fatty acid (FA) by rat adipocytes identified a saturable component and suggested the involvement of a high-affinity carrier system (1-3). Later studies, using reactive sulfo-Nsuccinimidyl derivatives of oleate, implicated a membrane protein with an apparent molecular mass of 88 kDa in the uptake process (4, 5) . The protein was specifically labeled under conditions where FA uptake into the cell was inhibited by about 75%. The isolated protein (FAT) had an N-terminal sequence similar to that of human glycoprotein IV or CD36 (6, 7) . The complete protein sequence, deduced from the cDNA, was 85% similar (8) . Thus, FAT is likely to be the rat adipose homolog of CD36. Multiple lines of evidence were consistent with a role for the protein in FA uptake. Distribution of FAT/CD36 mRNA favored tissues with a high metabolic capacity for FA (8, 9) . It was high in the heart and in muscle tissues with a predominance of red oxidative fibers and was upregulated during heart development when FA utilization increases (9) . In preadipocytes, the protein was induced by differentiation into adipocytes and induction was paralleled with an increase in FA transport into the cell (8) . Finally (14) or using the RNA STAT-60 kit. RNA was electrophoresed on denaturing agarose gel, transferred to Hybond-N+ membranes, and hybridized at 42°C with randomly primed 32P-labeled DNA probes at _106 cpm/ml (8) . After washing, the membranes were exposed to Hyperfilm at -75°C. mRNA for glyceraldehyde-3-phosphate dehydrogenase was used as an internal standard.
FAT Protein Analysis. Cells (from six 35-mm dishes) were harvested by scraping into 1 ml of ice-cold STE buffer (250 mM sucrose/20 mM Tris-HCl, pH 7.4/1 mM EGTA), homogenized, and centrifuged (35,000 rpm for 30 min). The pellet was solubulized in the same buffer to which EDTA (2 mM) and Triton (2%) had been added. Insoluble material was discarded after a second centrifugation and aliquots of the supernatant (about 50 gug of protein) were used for Western blots. Subcellular fractionation was done by the procedure of Simpson et al. (15) . Cells, in TES buffer (20 mM Tris-HCl, pH 7.4/1 mM EDTA/250 mM sucrose), were homogenized manually (Kontes glass homogenizer, pestle B). The homogenate was centrifuged at 16 ,000 x g to yield a pellet (P1) and a supernatant (S1). The resuspended pellet was layered on a sucrose cushion (38%) and centrifuged at 86,000 x g to give a plasma membrane band at the interface and a pellet containing nuclei and mitochondria (NUC). The plasma membrane band was harvested, diluted 1:7 in TES, and centrifuged to yield a pellet (PM). The S1 supernatant was centrifuged, first at 46,000 x g (high-density microsomal pellet, HDM) and then at 350,000 x g (low-density microsomal pellet, LDM). In separate experiments, when subcellular fractions were prepared from cells incubated (5) with the membrane-impermeable [3H]sulfosuccinimidyl oleate, 92% of the particulate-associated radioactivity was recovered in the plasma membrane fraction. Samples were electrophoresed according to Laemmeli (16) followed by transfer to a nitrocellulose membrane. Immunodetection was by the enhanced chemiluminescence system (ECL, Amersham). Briefly, the membrane was incubated for 2 hr with a 1:500 dilution of the anti-CD36 monoclonal antibody, washed, then incubated for 1 hr with a 1:10,000 dilution of secondary antibody labeled with horseradish peroxidase. Immune complexes were detected as described by the manufacturer.
Fluorescence Microscopy. Cells were plated onto coverslips and grown until 40-50% confluent. Cells were washed with PBS and incubated for 30 min at 37°C with PBS containing 0.1% BSA, 1% mouse serum, 1% sodium azide, and a 1:10 dilution of the CD36 antibody FITC-OKM5 (Ortho Diagnostics). This was followed by washing and cell fixation in 3.5% (wt/vol) paraformaldehyde for 3 min. Fixed cells were washed several times with PBS and were then mounted for confocal microscopy (Odyssey). As a positive control for the fluorescence microscopy, human macrophages that express CD36 were incubated with the OKM5 antibody. (Fig. 3B) , conditions where all the FA was recovered in the unesterified form. As shown in Fig. 3B (22) . It is possible that even larger increases in FA uptake rate could be generated in FAT-expressing Obl7PY fibroblasts if a cytosolic or a metabolic sink was provided for the FA, for example, by cotransfecting cells with the cytosolic FA binding protein or with the palmitoyl-CoA synthase. We had proposed (8) that induction of FAT/CD36 and the increased FA uptake observed during differentiation of preadipocytes play a role in enhancing the cell's differentiation program. This was later found to be contingent on the ability of the cell to respond to transcriptional effects of FA, which is, in turn, dependent on the presence of the FA-activated receptor FAAR (10) . FAT (24, 25 (28) . Some of these proteins may function (7, 8, 
